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<fc5„ tLt> TMR»K3l:*flt+^W7^ 
«WSrSiiPi-*i:i:*priBi:*5. ;ffl;ii;J:ti, 7 
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-hlB^ttSli, 0 . 5 a c m^^WS^jgfet^^r-t-S 

*f »K <fc o r ^ $ fix v ^ s ^ k k 1rz> ttftti&ft: 
a«««tt«l*4r«-f S r i: SrflWkti-SBI** 1 Eft 

3»**«-*-sr. t *m®.t-tz>m #s 1 Ettoftft&ft 

[If#«6j. ±ES«ttII4, Co- 7 Fe 2 0 3 Sr± 

3 M*gi 4 Ettottft&tt&ft*?-. 

[f»#«7] jhfESH&ttJf te, Co-Fe-MgF, 

t -rz m&m 1 mm^m^m^^m^ 

[0 0 0 1 J 

i, ±Ett*&^jH*l!t0M^lc&j&;!<feTVt«g! 
[0 0 0 2] 

SrfOTLT, ttftE^#(cEft£ftfcflmtt*«rK& 

t 5*&fUfi£t2ilff:MB£^s/ K (EXT. MR^y Kfcffc 

) &£<mi>^tbtiX^Z> 0 
[0 0 0 3] :OMR^y Ki: bTIi, — *f©flSM^>- 

5o ) * s K»t?>*tfc, Vt3^>^iy— /UKlMR's y Y<D 

[0004] ±i6bfeMR^tci4, mjntm^mmb 

3& (AMR : Anisotropic Magneto-Resistive Effect) 
Sr/TttO, W.*M$M&M$k (GMR : Giant Magnet 
o-Resistive Effect) Sr^c^-fcCD, h "~'^/\'&1£W3ik% 
feffitfiHk (TMR : Tunneling Magneto-Resistive Effe 
ct) S:^tro/<cif^fe5o 



[0005]C<755*3> f- ^/um&Wimn.l&tfiZhg:* 

K: J: o-cjgriteJifc h y^^lSSl i % 3MH£W»k: J: 

[0 0 0 6] i<DTMR?S?JK^*fLTB&Sii:*(nlli-fe^ 
5. TMRf$M?:flJ-ffl LfcMRS-f- UJtT\ TMR^-f 

[0 0 0 7] JiiBLfc Y^Z-^mMn^isy? pi/* 

Wbo»**a»b«ft«ifijt*aikWi;:ji;uii-5*j^-<? 

#5. icDfc*. TMR^T-IJMR^y KO^ifEfir LT 

[0 00 8] Sfc. g*ttft&£t£iiA$rttlA UfcMR» 
ffi (fi*T, GMRjfJKtl^-r-So ) (Oo%. ^fcTWP 

[0 0 0 9] GMR*-f KStL-r^l-aMKJSiaspPiPStta 
k. ftUmft<Dfa$ kfa£ k\z&KX7!)—m<o&fc1> s 

mnmfcjjfo k # i 8 o • 1 # »d«««ttas** 

[00 10] t;5t, MR^y Kld^JV'Tfi, ^/W^ 

[0011] *^tt«ftfi6t«*Sr*iJfflbfcMR^y 
K, XtfB*««««:3»*«r*JfflbfcMR-s.2/ K100 
W:, 116 ^^-T <t 5 f-, 10 1 _bf-, TSPB&^v- 
-^K1102at, T»*ty^l 0 3a i: aSffifc 
^$ixrv>5 0 TfifU^iry^JBl 0 3 a±fc, MRS 
ttl 0 4 35S?g^SixT*5 9. MRSBl 0 4 OMCfflJlC 
tt, — tt<Os<*fT*m 1 0 5 2S®/££;h/rv>5o MRf 
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JI 1 0 3 b t . Ji8BflS^>— A- KJi 1 0 2 b t 
[0 0 12] ttt, MRHl 0 4JC*f LT/M 

aw^Srispjo-t-s^wr^ji i o s^MRiii o 4<?dm 

y-/l£¥S£Eft;LT^<5 0 :^W7^110 5lt 
C o P t &^<O^Sit^^i-5ffl«tt#j|Sf^J; 

[0 0 13] 

[#W##*bJ: 5 ir-f-SWJH] La»L*#fc. TMR 
SB^ttffllfcMRAyK (£AT\ TMR^y Ki»t 

[0 0 14] ^tt, TMR»ffl[(OKffi^*fbTB&Sii[ 

5 h^*/HWItJi&ifch,5 b >-*svmffi<D=* . 

[0 0 15] l^t^WTXll 0 51^ C o P t & 
if oW«ttSr*r-f- 5«»tt«1sHc <£ o r * fix v ^ 

Z<Dfz.1sb, TMR^^/ KWo^T'WT-XJiSrTM 
RWM^^?[5(-lS:tt/c:^tc^. -feV^tt«E^^ r 

S 0 ^(Dtzisb, TMR^y KtCioV^T^, MR^^(Df^ 

[0016]lt GMRWftSibfcMR'syK 
(«T, GMR^s/ Ki*t5 0 ) tLt, Ell 
7&VI2I1 8^i-J;5l-, GMR«JSOM^S±iC® 
SJl©tS:9JS:*ffl"rs*+ ^Ji&tfS'^i' KJi&JK/S 

LTc:^ V^^5CPP (current perpendicular to the 
plane) il^fSGMR^y K (BT V CPP-G 

MR^yKtiBtS, ) *s*ieSnTVN5 0 
[0 0 17] CPP-GMR^y KB\ Sffi_hfci, TSS 

-MB * -/ T'Jf > /u KJi i *s JHftftJB * 

SJiSrSfchTV^So 
[0 0 18] %z Lt, GMR#§^iffi^^ 

[0 0 1 9] JhJfcLfci: 5fcl, CPP-GMR^yKtt 
TV>3*:tf>. GMRWffltlcjRfbTW^WaSraiEUfci 
^KJifcifcJHiSjh/CV^*:*, **ty^ftLfct# 



KSffiJi £ KJi £ r t Sr^flti-iiK 

52*fc<*a. £fc, «ffiJias*^y^JiXt5V— /UK 

Z.<Dltlb* CPP-GMRAyhu »«^yKit"C 

[0 0 2 0] U&»U ^ ^0^§^(^^oV^T tTMR^^/ K 
tmm^. ^MT^JiS:GMR|»JBlOMttlB^K«'fcl» 

^fc^i-fe>'^m^^^y■<^T^Ji^5>*bTb*v^, jka 

iS^r(D^^t *9 ^ffil^^ 0 CPP-GM 

R^y KKissv^Tt, MRf5flg^f^ffia5^c^®^4cDigv^ 
^ r * ji k * t 5 r t o r 7 y - ji <d m e * 

[0 0 2 1 ] JbJSUfcraH^Sr»»!:i-5fc«)lJ:, TMR 
<£> (C^Jl L fc« y^-f T ^ Ji Sr -5 

[0 0 2 2] *fc, MR»«07y-S<?5*|2:S5ttrS 
± 5fc^T^Ji«r^i-sifrffitafflSixTV^S^ 
«t§J;9^®M4i:TL$5o eJiT-ett. cp 

P-GMR^j/ KSrWJc:*{f T\ MRfSJ^O^y— M<D 

[0 0 2 3] T«U«*V— ^ KJiffll^ tr^JiiS^Stt 
T*5 5, ^:CO±(c^y-^^^^ttTVN-5^^^>-5^ 
FAl^GMRill 1 O^llTCPP-GMR^ 
5>K1 1 l«:fP»bfcfc#te^^«feS:«fflUfc»*, 
CPP-GMR^^ KttHl 7te*rJ:5fc«ai££*L 

[0024] CPP - GMR^ yKlll^ El 1 7 

^~rx o ifii i 2±(c > Tflfuas^v—^KJii i 

3ai, WtJX^il 1 4 a i aS«fc«Ji Sih/tl^ 
So TSB*^ y/I114a fll^B^Ji 1 1 5 

tf^JB 116t, ^Pfl® 117 fc^S?gJ**i^TV^ 

5 e l 8 trail l 7 tasBfrH 

— ffiSr^fife-f-SJ: 5tc-T5 0 ^IBJi l l 7_htcf^ 7 V 

-ni9i, iKKJi 120 k&ipmm 1 1 7 * o/hs 

v^S-cJKjfeffiJi $i^rv^5 0 r. ©WiSffi^tt. — *f^^ 
4T*J§1 2 ltfJUriEStb-cvNSo ftfllJii 20t, s< 
JTxmi 2 l itD_blcfi, iSP^^y^Jii 14b 
-b«B««i/— /^Kii l 3 b itf«»:«Ji4iLTVN 

So 

[0025] TeH»«'>— ^KJifloici^y— jia« 

#5 h^/S^GMRffil 3 0^fflLtCPP-G 
MR— y Kl 3 1 L7t # ^ ^ (Djj&fr&m Lfc 

C P P-GMR^y Kf±H 1 8 Kl/Tt± 5 4*S 
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fc£*LS e 

[0 0 2 6] CPP-GMR^i/Kl3 1lt m 1 8 \C 
7jki~Jz o Ic, WSL 13 2 JhK. TSB«« KJB 1 3 

3 at, T^^y^Ml 3 4 a b ZfrX\^ 
So TSB** S^Jl 13 4 a Jitdte, Tfl&fl 135i, 

z?y—m i 3 6 t&mikffimzinx^z. ^<om^MK 

79-fl36t, /M7^11 3 7 fcttB&l^— ffi 

^j&l-c^So ^y— jii 3 6<7>±tc«, +m«i3 

8 £ , tr^» 1 3 9 t . WbB^B 140h {fc^JI 1 

4 1 fcas«fc««*jh/CV*5 0 £0>P5«I»K:B:, — *t© 

#«ttJll 4 2 3ft«»rt*iXTV^5 - $kWa\ 4 1 fc. # 

m&m l 4 2b<D±\a^ ±U*c-r y~?m I34bi v 
JtffiflMCV— ;uKl 13 3b fc^M^Jf £*tT^S 0 
[0 0 2 7] L^b/cC^^. ££>»&K:t>. s^T^M 
1 2 l Jc-fe^««EdS4>SKL"CU4 5o *fc* MatX^ 

bi- a fc » tc*s=mmmTi~ s . 

[0 0 2 8] tif, Jii*U*:J:5*«e*0 
«tt3ft*»«<oW±ffiiByfc»rii*ixfci:#lc:>b, fiEtttt 

&&fexh 5«ft«tt»**^«:«tti--5 ^.b^nmb 

[0 0 2 9 ] 

«*«tt»A»«fc* -blE«*fittJa**K(OWiS»lc 

jp-r 5 ssstt/i fc . ±mmmM^m^mm^>m±^m \z 

ISJlfcSMIx:, JbfEflHKttJBfi* 0. 5Qcm£i±(Dl 

£ 5 *m K <£ o t?U/* s n x v * 5 £ b Z 
fc1~S 0 

[0030] ell© ± 5 tew^^ttytaftssiai**^ 

£tufcfci*(;:4>. ««ttJB»-^«Er5««E^*<, 0! 

1-5£fc#"BrtBfcfc5 0 
[0 0 3 1 ] 

^rswftattsfcftsrr-i (bit, TMRS^ittt 

So ) Sr«it*««««:ja*S!«ft^y K2 («T, T 
MR^yK2t»t2 0 ) fco^TRWi-S. 
[0 0 3 2] ft*3, «T^IftWefflV>5iatBH:> #«B«5 
tod* 9 ^-f < B^i" S fc » fc 5 gB#£r& 



BfcKl^S>5fcra:Pfibfcv\> *fc. ETF"era:TMR^ 

[0 0 3 3] TMR^li^ 
*^**ffl«««ft»**Bl3 (KT, TMRiJg3 fc 

»t^.o ) fc, TMRil3oWasi:M^fc-*t 

©^>f77i4 fc^fc^KStLTV^So 
[0 0 3 4] TMR^yK2tt, EI 1 i 5 S 

TMR^l^j$£;h/rv^ 0 TMR*^l_h^fi % 
±^=¥-Y 5/^l7b^ ±«fB««t v-— Kl6bi: 2Sfffl 

[0 0 3 5] TMR»ffi3tt«5BMFB-T?&9, *Mfl$«J?-«r 

ni, F^mili2i, 7y^ii3h «■ 
m 1 4 fc **bfc#Sti: £*l-C^-5 0 

[0036] mitm&M i o w\ ii^ts i i fc 

:&#WfcWipf£>09fc ttfi, RhMn, I rMn. Pt 
Mn. NiMn, F eM n fc fc^^f 
[0 0 3 7] 1 1 1tt<bB£S 1 0 fc 

LTM:, Co. CoFeiif^{ft ) ^5 o 
[0 0 3 8] h^/VBII12lt TMR»HR3fc:*f 
Ltt ^HiSftSriffi Lfc fc # b >*jysn9LifiWfcZ> 

[0039] h >^/ummm 1 2 ^ N ^®Ett-c$> 9 3.0 

^«-^f(0^t|fc LTWu A 1 2 0 3 *5W &*t5*S, 

[0040] 7y-si3ii ^es«j?-icj:oTaftis 

So Aff»ft*tW^«fc bTI*. NiFe, CoFe/jl 

[004 1]«II14(1 TMRJ»K3JC*3ftSJt« 
SiCOiiiP^Kih-rSo *fc, 7V—m 1 3^*3tt5»S 

iHfSjtt^^jt^ii'So ^s®i4ft. *att*wmtt-c 

fcS^JBW^^JzoT^^tLTV^So A#W**t»«> 
Mi: LTIi, Ta^tfbtbSo 

[0 04 2] /W7^l4ft TM-R»K3IC»UT^ 
-f T^a#* Slip-TS ^ fc laoTTMRlB 3 jc*3»t 
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[0 0 4 3] 3fe1\ El 2MB 3 tc^-TJ: 5 Ic, TMR 
t-ffitt^-feV^m^a Sr I b bfc£#tCTMR* 
^3 tcffitt5©«cb Sr I l £ U TMRSB(t3i:W5' 

* I 2 £ U ^T^Ji4fr»LT36^5ffiJfi:SrR 2 £ 
■T5 0 ^LT, TMRl^l^t^51Ed^Vb 

[0 0 4 4] 



[0045] i 1 1 i oifctt. KTi^/Ttsa: 2 oil r> 

[0 0 4 6] 
[*2] 



II 
T 



1 

Rl 



R2 



R1+R2 
Rl*R2 



R1+R2 



i ii . ro Vb Vb 

R2 = P2x 



[0 0 4 7] jSfctd, TMR»R3©ecSl/imiU 
*fif£ f £l //mi U f$g^40 nmit5 0 4 
fc. ^7^l4(D*Ihl > h2Sr-t*L«x (L2) / 

[0 0 4 8] 
[«3] 



L2(nm) 2 L2 



40nm 



[0 04 9] Rltt3 0Qtfc5it^^oT^5© 

[0 0 5 0] 
[*4] 



n 

I 



30 + p2 x 



[0 0 5 1] L 2 htil^ 1 0 nm"Cfc-5fcii>^ iixSr 

ftAi- a ^ yTi^Ttsa 5 ». 

[0 0 5 2] 
[*5] 

II = P2x4Q 
I 30 + P2*40 
[0 0 5 3] TMR^ 1 J£f3\ ir >*mM<0 4 0 %£k 

[0 0 5 4] 
[*6] 

II 



I 



> 0.4 



[0 0 5 5] JK5XtfSS6^b, «TI-^i-^C^7 

[0 0 5 6] 
[«7] 

30 + p2x40 " 
[ 0 0 5 7 ] «5t 7 ± 9, KTfcStftS 8 cD^m^ 5 * 

[0 0 5 8] 
[ft8] 



*10 c (nm) 2 " L2 

P2 2 0.5 

[0 0 5 9] r^J: 5ftS*l-J: 9. B!«tt«-J|sfW: 0 . 

)aSl0i:45JSS2 0nm^P tMnt, tVfll 
5 nmOC o F e b* 12b 
ft&mZl nm<DmkT/U*=i$j»b* 7y^Il3^: 
WffS4nm(DCoFe^ «SIJH 1 4 4: *5 5 n m 
<DmtS<DT a <t frffiftflMi bfcffijg^ihS TMRfi 
3 fc:fcN*3«fitSH£fl§ bfc 0 

[0 0 6 0] ±3£bfc«fc 0. 5 Qy±OffifeiflIS: 

*Sk MCo-Fe-MgF 2 ?)Wbn5o ^ft^tb 
■0*5SI«tt*f»i: bTtt, »l:Fe 2 0„ Co-yF 
e 2 0 3 4if3ftSa* LV^ 0 Co-Fe-MgF 

2 tt, WxtfHfl*;*^** y ^iaotCo»3 5 
%tft5J; 5l-j*JBt**b5r tasa*bi\, Co»3 

JB 4 &mtfL bfc i # J: rag*<D Wtt«rf»S r. 3* *rfg £ 

[0 0 6 1] ^r-C. /W7^«4*0. 5 QW_hC0® 
tt^ll[«^#■r5*^^s^^c:J:-^-c?!?dlSi^TV^5fc*|^:, TSP 
KJI 6 a MJiflBWSl v— KJB 6b^, T 

. 
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[0 0 6 3] T9WK» Kg 6 a &UUr«H»« 

jv KJf 6 b (E*f\ B^v—A- Kg 6 i:»s»"*-4o ) 

^■mmK TMR»K3fcgi#ii4*Lftv^j; 5 

TMRfH3(^tL5o ^iXfCJl TMR»I3C 

* rt 5 Wfl«««Ftta KSiWIPtBo [pjJb^EI ttttv^ 
5. Sfc, »S(^;l/KJi6tt, TMR»JK3{c*fLT 

[0 0 6 4] BMKV— JV K/f 6 tt, *«tt«r*i-S«:« 

LTtt. ^n-f\ CoZrTa, CoNbTa. -fe 

(Fe-Al-Si^) *if^*fe>tt«o 
[0 0 6 5] 7^^/17 aXVJi«B^+y^»7 

b (Ht, 7 ) «\ ^HKti=^9l« 

^StSifciaot, 8ftV-;i/Kl6fc, TMR 
6 TMRSI3 tC^brirV^ 

[0 0 6-6] ¥t^!7tt, »«tt«rto*«tt#*s|. 
3&»fe^*Jx5o ^Wftfl-^W^ UTtt, Ta, C 
u, Cr, Ti, WftifdS^f fctt5o 

[0 0 6 7] TMR*? 1 (4, MR*JB|6 (C^ofrt^ tf ^ 

[0068] t°yf 1 1 i&mfcJ?fa&m&i!inx*3\>, 

7y-n 3tt«^ra36«sc-ffcaaEtf*>5o tmr*? 

lfctt, TMR»K3fc»L-CSiff*^Ift|C-fe^«SIE' 

ft^fcSEtur^y-jBi 3©«ffc#fi#*flsu h>- 
^/uBfflji 1 2 \zffiti& h >^^mm<D =x ^ >^ 

[0 0 6 9] TMR^yK2mNtft JLJfcLfcJ:5 
[0 0 7 0] «±^)p^bt^b^J;5^ TMR 

[0 0 7 1] TMR*? 1 B\ W«tt«"|Sf-e»ril 

S^rv^5^r^/B4SrTMR»B!3 0WiHflf|J^?K^ 



rmmB.fc£tixmmt>*£.c\z< <45 0 ^ofc&tcT 

MR*?li3 s ^y^X^KC^ir^pjfg 
ift5. 

[0 0 7 2] offfcu H 4 td^-T J: 5 g*«»»fit 
M^tt^HfiSi^f 0 (£XT\ GMR*? 

2 0i»t5, ) ^fii, ty^l»SGMRiIf^ 
UT»ittfc«Stb5W«««:3a*ffi«*^y K2 1 (£1 
T, CPP-GMR^yK2 1t»t5o ) fco^TR 

[0 0 7 3] GMR*?2 0I3\ El 4 (w^i~<t 5 fc. * 

^W7^12 3 i:^fe*^SttTVN5 0 

[0 0 7 4] CPP-GMR^s/K2 1fi, 12 4 fC^i" 
«fc 5 £4£ 2 4 TWOm^—tu Ki2 5at, 

t^-t^ji 2 e a tmmmmtsfrx^z> 0 *l 

TW*tS'^l2 6a±^ GMRi?2 0« 
j££*LT^£o GMR$?2 0^)±|Cft _t£fl3r^ 
I26bt, TSB««C^-/U KJB 2 5 b 4: S 

[0 0 7 5] * tf >v</I^jg| 2 2 tt®«SiJt?fc 9 , ^ 

0i, tf>"JB3 14:, Wl3 2h :7!J— Ji3 3£, 

[0 0 7 6] ^t:@^g 3 0 3 t^Ji 31t 

22*Jie^Sri-5ii:t?., tr 3 1 ©flfrffcSrHS-TS o 

hMn, IrMn, PtMn, NiMn, FeMn, P 
[0 0 7 7] If >-jf 3 1 14, WtHSJi 30i OXIWe 

tL^ 0 A#W*WW<0#J£ bTI*. Co, Fe, Ni, 
Cu, Ru, CoFe, N i F e ft 4f btU-So 
[0 0 7 8] f 3 2 (4. fc°^JI 3U7y — « 3 2 
tSr#«SB^**5o r.©*WJi3 2as®fig*ix 

S i 4r J: 19 , ^ if ^/p^K 2 2f: 

tmn<omtVX\^ Cu, Nl, Cr. Ruft^*^^ 
[0 0 7 9] 7y-l33fl *WW#i:J:otBftis 

tt. NiFe, CoFe, Co. Fe\ Ni. Cu, R 
[0 0 8 0] ftffJS 3 4 ^ If ^/W^JR2 2 tc^ott 
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r, Ta. Mo, T i N 2> NiFe^^lf^jl 
[0 0 8 1] ft*3, rr-Cfi, ^trw^p^JB2 2<7>« 

/^Rkifc. u^uftisfe, sffiw^^y— js^»* 

[0 0 8 2 J /^7^J|2 3fi, ^ tr^/V^J»2 2 
[0 0 8 3] /W7^l2 3ft ^ttl^th* t 0 l/s<jvzf 

[0 0 8 4] JiifcbfcJ: 51-0. 5 GEJLb<Djg6i;ffiS:# 

<t5«dfc, IMfc£;ftTV^««ttWJ|SK WCo-Fe 

Uft W:Fe 2 0 3 ^ Co-yFe 2 0 3 ft^aSl 
V\ 3=fc, Co-Fe-MgF^ M3Lli£mi&X'*y 
9 V ^i:J:oTCo»3 5%i*5 J: 5 KfifcKSix 
Swir^aSU^ Coi«#Sl3 5%t?fc5i#tctt. ^ 
1 0*Q cmk^i&ftttZftfcmtCtmbtl, Co 

[0 0 8 5] " T\ TMR— y K 2 fcltett-B^-f 
JI4£|rJ«K:, GMR^y K2 1 KlSoltS'-W T*J12 
3 a*ift^ffiStffi&^S WWfc <t o $ ttr 1^5 fc 

Sftfe-fc^-xBSItas, 'MT;*;f2 3 fc#iffg-r & r 4:* 

[0 0 8 6] TSSSSfiC Kl25a XV-LffiMSC^ 
K/f 2 5 b (KT, KJ1 2 5 £»»rf- 

ft#f^fff-a-«#as* tf^v^w^B! 2 2 (c5l#ii4*t*VN 

««i^-/wKJB2 5^J:0^ix, W*o*t*t*5fS 
•&aS*ft:fti s ^trwV^JR2 2fc:3l#i&*il,3 0 
[0 0 8 7] £<or£K:J:0, * fc°>vVK/K2 2 (DM 

fc. KJB 2 5 I2 N * tr^Vpyffli 2 2 t£*f b 

[0 0 8 8] KJB 2 5 tt. SMM4«r#i-5«C 

LTte. s<—<w(s CoZrTa. CoNbTa, -fe 
h (Fe-Al-Si^) *^SW6>^5 0 



[0 0 8 9] T«*-t 2X^*2 6 a2ltf±esa?+y^Jl 
26b («T, *ty^i2 6i»t5. ) f±, 
#**ttW»fcJ:■orwaEtt^^:»di*i^-cv^5 0 af * y 
^JB2 6##ftt5^i:K±ot, KJf 2 5 

^tr^/^«2 2t(Ojft»4*s«fcJx5o Sfc, 
^t^/!2 6lt K^S'—A'KJf 2 5 

[0 0 9 0] ¥t^i26tt, »«tt«r*-T5*«tt 

»£f£>0!l£ LTtt, Ta, Cu, Cr, Mo, Ti 
N 2 , NiFe^^W^ 4fc* ^-r^^»2 

[0 0 9 1 ] GMR*? 20li, * tfS/v^U^flt 22^ 

*5*t« tr^Ji3 1 1, ^y— JB3 3 ioaib^fsj^ffls* 

^^(Cft#LT, ^tV^l2 2«Wty^t 
[0 0 9 2] tVI 3 1 «:SS^f6idSHS**br*5 >9 , 

?y—mi 3ftmik%\»i&&fc&fcb£tLX^z> 0 gm 
r^t-2 oicrau ^try/^12 2 ic^fbTSii:^ 

tf^S3 l^a^^iC^br^y-ji3 3 <Z>8Mfc;;£|R] 
tfS^ffcU ^tr>^/^ffiS3 2lcatjx5"feV.X««lig<Z5 

[0 0 9 3] GMR^jy K2 1 (C*5^Tfi, ±5dfiUfcJ; 

[0 0 9 4] fiJLi^RK^fe^Mbd^iS^, GMR 
^20^ i*VNftS:fiitta.#fH:J;ot/M7^ 

^2 3^^$ttTV^^fca6^C^T^^2 3\Zfrffi-r 

[0 0 9 5] ^fc x GMRf^ 2 0 fi, ^tt^t-J: 
oW77l2 3 J:7t*y/V^l2 2 0f^ffiSg(S{^ 

*i-ar tsftSBTteiftsfcae)^ ^y-jf 3 1 wtr 

-COfc*(CGMR^2 0 ^A^fyy^^ 
[0 0 9 6] oflC. TMR*^-l<0«3SirjfefJ:oV^ 

[0 0 9 7] ^fc, m-eti. JifSTMR^T" 1 <£>SS2I 
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[0 0 9 8] $fci\ H5 fc^-f i 5 ^ *»WfclSjR 5 
ift5£IE*t5 0±fc, *»«JJ21T*B«SI^— /VKJ16 
atft5gl©8ffl|5 1i, ft^icTW^ty^i 

[0 0 9 9] JJtfc, M 1 <^#B£teJi 5 2 _bK, TMR| 

*fc«Kia«ttJB5 3 i:. **«fcfcT>'JBi l 

1 <D3£B£te/i 5 4i, h ^^/USSJB l 2 £ & 

S'2«lttl5 6^ ft»«fcflyHJf 1 4 £ft5#« 
ffc&JSJf5 7 fcSr. .x/^^ y v^ftifMJ; OffitfcSUB 

[0100] JfcKl. Bl 6 tc^-r J: 5 ^fflttt^JRJl 5 
7_hK::7;f- hu^ h 5 8 Sr?gfiS;Li-5o tit, El 7 

[0101] Hk\^ H8'fc*i-J: ^s^^KJ: 
oTBttlLfcgll <£>#S£i4Jl5 2_hfc, M«|:^7 
^1 4 ^ ?i5-»^Kttl 5 9 Sr»5o tLT, 
@9t:gtJ:5f^ 7th^h5 8t!l7hti7t 

'So 

[0102] K« 6 b k 

ft5SS2<B«ttJ14:, S^tc±a5^^^^ii7 b £ ft 

[0103] ft*5, filtt^iS 5 9 ©fifitffittTMRffllR 
3 <£ t> 1>*^V\> Z.<Dtctb, *2<D«ttJBa*#«1fe&JR 
15 7±^b^jxrWK14Ji5'9±tJ:?B^StLfci:#je: 
fc, R8JH«:£Cftv\, TMR^yK2S: 

-frfc*3»*Sfcft5. 

[0 10 4] o^(C, GMR^2 0^)MJSf-oV> 
~C\ Hi OJSmmi 4*tt/BLTlft9M--5 0 ft3b\ £AT 

[0105] H l o i 5 fc* ftftftKi&K 
2 4 tft5SStt7 0±K1, WWCT«W8«V-/UK 

I25ai ft&g! 1 <D«fflI 71i, ftJH-W^TfflJ^-r 
^!26ai:/^Sl^Kttl72«!:^ 

[0106] » 1 <£>#fl£*£JI 7 2 * tr>v< 

^«2 2Sr«fifci-S. ftttWfctt, «»WK«flsB:£ 
/I 3 0 4:ft-5S3ft«ttJi7 3 tt&tt fc: fcT 3 1 £ 
ft5g§ 1 <o&m$k!3 7 4 k, S^^tc h v^/uWSJB 3 
2i45#Wt***|7 5t, 4»»fc7y-i3 3 



<t ft 5fg 2 <D$&B*ttJi 76i, ftftftlCftfiMi 3 4 <t ft 
S*flttt^JRJi7 7 iSr, y v^ft^lcj; OJUg 

[0107] B 1 1 J: 5 f-. ^tttt^JRS 

7 7±tc^^- h i^jx h 7 8 SrJBric-rSo tit, Ell 
2lc^-TJ;5tc, #i ©#«tt«7 2ds«W-r**T?^- 

[0 10 8] ftfc, Ell 3ld*i-J:5^ 
ioT»tULfc»10#Itt»7 2±^ •ttWfc'M 

T^Jf 2 3 irftS— *fOfiHKttil7 9 *MffctZ> 0 tb 
H i 4 tc^r <£ 5 7* b h78^y7h 

[0109] #m&&mm 1 1 tmm&m 7 9t 

<D±\z^ *»W(-Tau«ft^— /WKJ12 5 b i ft sis 2 
co^tt^i. *»WJJlTflFP*-rs'^JS2 6 b <tft£Jf?2 

U H2IC*-rGMR^y K2 l^J5fci"S 0 
[0 1 10] ft:fe\ BHtttt«7 9©filKffitt^trw<^ 

TtraHtt£CftV\, Z<DZki>*t>* GMR^yK2 1 
i: ft 5. 

[0 1 1 1] ^(ommfrb^rnhfatexo^^ tmr 

S. TMR*? 

ltt, BBKttS:^ri"5^T^Ji4*STMR»K3ora 

7y—m&mkmkistLxmm*$LX^\z.< < ft^ c 

*s»*bir<-<ft9, »/hft^«B«#S:«tt|-rs^i3fts 

^Tfgirft^o 

[01 12] GMRi^ 2 0 tt. ^7^1 2 3 

755 M V ^ffifeiffi S: #1" £ ± o X 1&$L S ft T V n a fc «> 

^-f T^»2 3lc»j«"t-s J fe^«««r«6i-c:4: 
* s "C#a o GMR^ 2 0 f3 x /^7^l2 3ffiKtt 

^y-®2 g3»*siKftSixr«fias^isfc< < ft5 0 
^^rt(-J;!9, GMR^2i(iW^!)fyy>f 
X^^bic<<ftt9. »/hft^9Jflt**4ftai-5r k 
&-*imkt£Z> 0 
[0 113] 

[0 114] fflffll 
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[0 115] $fc-j\ SSt 45 fragile, n>f 
JRSrff*36 J 5 MmiftS ± 51-^ y Affile J: OJgJifcL 
7c 0 ftlc, T a RS:»* «s 7 0 n m i: 45 i 5 t^^'y 

[0 116] ftUl, ft»ttfcTMR»«t45#JiS:« 

^V^ScI- £ OJIEftfSJibfco -<Ot RhMnl 
3 0 n m t L"C\ C ofeff^2 nmi L 
Al^OiP^^O. 8nm,bLfc 0 ftfil. 
lOWIUc, rtDi tfciJ; 19. A UiA 1 2 0 3 (: 

ft is:, Al 2 0 3 j@|±l^ Ni 80 Fe 20 JSi:, 
TaJKt£r, ^^jx^ftfciQJBftsBfJBLfco -0>t 
N i 80 F e 20 m<Dm£$: 5 nmt tt N T a HEGQiP 
££0. 5nmtUc 0 

[0 117] ftfc, TMRil^f^aai^^^f-V^ 
tM*>S y ^4£te±oTH0K*U TMR^K^gFf 

[0118] fttC, TMR»K<OMjBSUK. C o - y F 
e 2 0 3 JRS:/¥*}&S3 0 nmi:45J:5^DC^s/^g 
il-i:otKL^ 0 4*3, Co-vFe 2 0 3 I^ffJ 
£3 0 nmH5:<hiaot, 7 y — Ji^+^C^ 
ftt^o w£>t#. h t LTfSC o 20 F e 60 <£ 

r-10%O 2 ^^U o *fc, /fcIRi-5t#0> 
S5JaSE«^S:5 0 0 Wt Lfc 0 
[0 119] ftfc, TaRSrffSiSi 0 0 nmitai 

^<Z>«B3H;:A l 2 0 3 IS:MLto r.cD- i t) s B£ 

ftfc. N i 80 F e 20 BIS:J![Sas5 /zmi45 J; 5t-^ s> 
^ffildJ: 5?g«bfc 0 *«fc v *«*l2:*5V^2 7 0 

1 WpBD^iiaaaSrnofco ^tU-£ ^-Co-yF 
e 2 O ,01 <ott$K4W£ £ &0 4 1> <D t L fc Q 
[0120] ±»LfcTMR^y Kfc*3v^ T/f8£^ 

[0 12 1] ~(D-hfrh, Jb3igbfcTMR — 2/ Kf£*5 

7":: 0 ^LT. JiJfibfcTMR»RjC*5tt57y— JgttH- 

5: t*M*JWLfc 0 
[0 12 2] »»2 

[0 12 3] jfc-j\ SS^45?xa±^ ^-^n>< 



[0 12 4] ftfc, ftj^W^^tfv^^KiftS^S 
Sr?K*Lfco 3fc1\ PtMnRi, CoFejglt. Al 
Kit, ^^y*tt*c±9JHft«»bfc. ^<Dt#. P 
tMnI<Df^2 0nmHt, CoFeJg^f^fl: 
5nmHT, A l RojfSS: 1 nmt Lfc fl ft*-. 

*w a 1 2 o,tc^-ft:-r5o ftfc, A 1 a O JR_hfc, C o 
FeK, TaK^ <y * ffi K J: 9 JUBftflfA b 

fco reotf, C o F eJK<7>i?:£Sr4 nmt LT, Ta 
mcomZi: 5 nmt Lfc 0 
[0 12 5] ftlc, ^tf^^K^MSffiSr^is/^^ 

[0126] ftfc, * hf ^VP^Bt^MffifiFPfc, C o - 
7 F e 2 0 3 ffiSrff*a*3 0 nmt&5J;5li:DC^sx 
^^etClioT^Lfco 4*5, 3 0nmli7y- M<D 

XCo 20 Fe e ^MttfflU ^'y^^iUO. 
5 P a "CfcS A r - 1 0 %0 2 *^ tffiffi Lit. 
fi£K«POi*!/ajfi«*Sr 5 0 OWt Lfc 0 

[0 12 7] ftfcl. TaRtf 0 0 nmt4S± 

5 icy 7 h^ffitdj; DJK/£bfc 0 ftfc, GMR*W 
^^ai 2 o 3 I«L^ ^<o^t\cxr>, 
^v— FSrgSCrt^T^^o ftlc, N 

i 80 F eaoKSrffS^S Aimt45 «t 5 t-^ s^fistcj; 
O^bfco ft«fc, (diSV^ 2 7 Ot:. 1H*BH 

^^^LS^tTofCo miCtt9, Co-yFe 2 O 3 l£0 
««4*ttS:A»4t>Ot Lfc. 

[0 12 8] LfcGMR^j' KK:*3V^t\ TJ1^>^- 

a> vm h ±m vm ^ ft a> o r mm zm^tztz. 

[0 12 9] 

[JSKOja*] K±(ORM^5>tKfe^4J: 5 
^c:J:o■c^^a^*Sis«fl8;^Fj^TV^5 0 reoyeft. ««« 

[oi3o] sfc, *»WKfiS5««fiaa#* : f : tt, 

Tv^5fcft^c N ® io»attji»c*tbT+»4^>f r-x 
«ffSrRapr6rta*prtet49, ni<ommmii&m 

^ ^ * ^ y Xd«3S^ b < v ^ t> 0 1 4 0 . Sfe/J- 4 ^ 



(10) 



#01 2 001-250208 



[Ell J *3SWSr3SfflL*:TMR*-T-Srfll*.STMR — 

[0 2] [HlMR^^-li^n5-fe^mSfcS:^-r«S:El-^ 
[S3] I^MR3!?^JC*J»t5#?SJK©^:#$i:, IsJMR 
[041 #38§li&igfl!LfcGMR&^&4t;t5GMR^ 
[H5] sWSWfraUBLfcTMR^y KO»3t*»Sr» 

[06] ^TMR^y K«0S8at^S£SrSiMi-5fc«)<i0ia 

[0 7 1 IHTMR-^y K©Sijt^ffi*lttigi-'5fc«)W0 
TMRWRfcSftbTaiy^V^llSSiXfctt* 

[0 8] (KlTMR^y KroSaig^ifeSrlftiq-f 5fc«)<0|g 
[El 9] HTMR^y K<Z>i*3g*ffiS:lftWi-Sfc»^ig 
[Hi 0] *M^SfflttGMR-N?/ K^fSig^ifcS: 



[Hill] I^GMR^y K<0«i6*fe*RMi-5fc«>(0 

[112] RGMR^sx KO«Jt*SS:RMi-Sfc*0 

[Ell 3] IGMRa^ K^jH5fi*«feSrKMt"Sfc»^ 

[Hi 41 IGMR^y KO»3g*ftS:RMi-5fc«><0 

[HI 5] #J8HS:affiLfcTMR^y KlZlioTffi 
fcH-?*>5o 

[HI 6] GMRXttAMRSrJlJfflLfcMRS^Sr^B*. 
SMR^y K**"rs«fUa:*:HT?fc5o 
[Hi 7] SEjfccoC P P-GMR^y K©5*>x 

[Hi 8] ffi*OCPP-GMR^y K<£> 5 

HT$>5o 
[«F#<OlBW] 

0 TMRfc 2 TMR^y h\ 3 TMR#E 
4 /V7^S, 5T»1, 6 /UKJf, 7 

^^ry^Ji, 1 0 SfrfblDEJl. 1 1 1 2 

h>*si»mmm, 13 7y-i, 14 {rsji 
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